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C A N  Y O U R  
The Edge@ R400 microscope, featuring 
patented Multiple ObliqueTM illumination. 

The ~dge@' R400 microscope ushers in a new era for light microscopy. The 

R400 uses Edge's patented Multiple ObliqueN illumination, consisting of 

four independently adjustable illuminating beams arranged as left/right 

pairs. The beams pass through specimens at an oblique angle, generating 

separate left- and right-eye views. The resulting 3D images can be 

observed directly through the eyepieces; photographed as stereo pairs or 

single-picture anaglyphs (color-coded); and acquired via video for computer 

image processing and quantitative analysis. 

Like other high-quality light microscopes, the Edge R400 suits a variety 

of applications in biological and materials sciences. Unlike others, however, 

the R400's Multiple Oblique illumination improves resolution, sharpness, 

contrast, and depth of field, whether the specimen is viewed in three 

dimensions or in two. This means that, for any given application, the R400 

can produce a better image containing more information. 

The photomicrographs presented here demonstrate the Edge R400's 

superior imaging qualities as well as its broad range of applications. If you'd 

like to see more, call 1-800-597-EDGE (3343) for a brochure filled with 3D 

images and a free pair of viewing spectacles. 

M I C R O  

How to view printed 3D pain 
using the parallel viewing method: 

1. Hold a picture pair close to your eyes and relax 
your gaze to infinity. 
2. Slowly move the page away until a third, central 
Image forms. This Is the merged 3D image. 
3. Continue moving the page away until the 3D 
image becomes focused. 
An alternative method is to cross your eyes. This 
reverses the 3D effect front-to-back. 
To facilitate parallel vlewlng, Edge includes an 
lmage-merging lunette free with its new brochure. 
Call 1 -800-597-EDGE today1 

Specimen: Thick section of cerebel- 
lum showing purkinje cells. 
Approx. 50 -75 pm thick. 
Obiective: Plan Apochromat 40x dry 
Qualities: Extraordinary depth of 
field with large stereo parallax 
allows tracing path of dendritic 
spines. High contrast without loss of 
resolution brings out fine details 
in spines. 
Gary Greenberg, Ph.D., 
Edge SdentiRc Instrument Cop. 

Specimen: Grasshopper embryonic 
ventral nerve cord, stained for 
axons (brown) and transcription 
factor engrailed (black). 
Approx. 80 pm thick. 
Objective: Plan Apochromat 2Ox 
Qualities: 3D perspective distinctly 
separates out the various 
dorsal and ventral aspects of the 
nervous system in the developing 
grasshopper. 
Dr. Barry Condmn, Cal Tech 



S C O P E  THIS 3 
1 Call* Edge at 1-800-597-EDGE for a brochure and free 3D spectacles I 

From outside the U.S. call 3 70-396-9333. 

I 

Specimen: Thin section of Jurassic 
Norphlet Sandstone, offshore Gulf 
of Mexico, showing quartz grains 
coated with black pyrobitumens. 
Obiective: Plan Apochromat 2Ox 
Qualities: 3D perspective permits 
volume evaluation of infiltrated 
epoxy (blue). 

Specimen: Bone from rat recipient 
of limb transplant, undergoing 
lethal graft-versus-host disease. 
Approx. 40 pm thick. 
Objective: Plan Apochromat 2Ox 
Qualities: 3D perspective reveals 
fibrous matrix bone spicule and 
bone canal with infiltrating 
mononuclear cells. 
Charles W. Hewitt, Ph.D., UMDNJ - 
Robert Wood Johnson Medical School 

Specimen: Close up of two 
somites of living, unstained chick 
embryo (HH stage 1 1). 
Objective: LWD 40x dry 
Qualities: Even with such a thick 
sample, superb sharpness and 
high contrast of individual cells 
is evident. 
Gary Greenberg Ph.D., 
Edge Scientific Instrument Corp. 

ASK FOR A DEMONSTRATION AND WE'LL 
SHOW YOU WHAT THIS MICROSCOPE CAN DO. 

01994 Edge Scientdic Instrument Corporatnn. 1630 17th Street, Santa Monica. CA 90404 U.S.A. tel (310) 3969333 fax (310) 3969003 
Covered under one or mom d the following U.S. patents: 5.345.333 and 5,305,139. A d d i i a l  U.S. and Foreign patents pending. 
.Edgem is a registered trademark and 'Edge Sdemik Instruments" and 'Multiple Oblique" are trademarks of Edge Scientific Instrument Corporatnn. 
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Paramecium cilia stained with an antibody that recog- The polyglycine modification was found on flagellar and 
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dant component of microtubules, which participate in toire de Biologie Cellulaire, and M. Laurent, Sewice 
many processes including cell division and cell motility. d'lmagerie Cellulaire, Orsay, France] 
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Human mVa EUSk 
Validate your results 1,2 3. 

For cytokine results you can count on. 
Few. I Endogen's human Interferon 

alpha ELISA has been developed to meet 
the rigorous and unique requirements for 
quantitation of this cytokhe. 
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This kit has been thor- 
*hlL.lO *mlFNy oughly tested in a variety of matrices 

including serum, plasma, urine and 
culture supernatants. Call us today at 
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edited bv DAVID LINDLEY 

Noblesse oblige 
A good deal of recent attention 
has attached to a few dramatic 
cases of unethical scientific be- 
havior and indeed outright 
fraud, but in their Policy Forum 
(p. 1660), Alberts and Shine 
focus on subtler but perhaps 
more widespread erosions of sci- 
entific integrity. They empha- 
size that scientists themselves 
have the primary responsibility 
to promote, foster, and particu- 
larly teach ethical behavior. 

The 0 in core 
The Earth's core is mainly iron, 
but the inferred core density 
seems to require the presence of 
a lighter element, such as oxy- 
gen. Understanding the core 
requires knowledge of crystal 
structures and properties of iron 
compounds at high pressures. 
Fei and Mao (p. 1678; see Per- 
spective by Bassett, p. 1662) 
used a diamond cell apparatus 
and synchrotron x-ray diffrac- 
tion measurements to investi- 
gate the structure of FeO under 
core conditions. FeO transforms 
to the NiAs structure at high 
pressures, and thus behaves more 
like a metal. This transition 
would increase the solubility of 
oxygen in iron, permitting a 
less dense core. 

Going into graphite 
The electronic properties of a 
solid can be modified by doping 
it with different elements. In 
graphite, carbon can be replaced 
by hexagonal boron nitride, 
which has a similar structure 
but a much larger band gap. 
Stephan et al. (p. 1683) pro- 
duced graphite and carbon 
nanotubes doped with boron 
and nitrogen, using a modified 
electric-arc nanotube synthesis. 
The rapid synthesis of this 

The northern lights of Jupiter 
Both Jupiter and Earth exhibit aurorae in their upper atmospheres, 
but because the magnetospheric dynamics of the two planets are 
different, it has been questionable whether their aurorae share 
related mechanisms. Solar wind effects on the Earth's magnet- 
osphere make terrestrial aurorae exclusively nighttime phenom- 
ena, but on Jupiter the solar influence is much less, and aurorae 
occur equally at day or night. Using the Hubble Space Telescope, 
Gerard et al. (p. 1675) made ultraviolet observations of an unusu- 
ally bright Jovian aurora, tracking it for more than 20 hours. Their 
results suggest that the aurora was due to electron precipitation 
along magnetic field lines, as on Earth. 

material in the plasma dis- this lethal defect and prolonged 
charge may kinetically stabilize survival of the mice by express- 
its formation, as carbon-boron- ing a human CFTR transgene 
nitrogen phases are normally in the intestines of the mice. In 
unstable when heated slowly to 3 
high temperatures. 

Living together 
Attine (leaf cutting) ants live 

w -+< 
symbiotically with certain fungi: 
The fungi are essential to the addition to providing a more 
ants' diet, and the ants provide viable animal model for CF, 
the fungi with a substrate on these results underscore the po- 
which to grow. Hinkle et al. (p. tential value of gene therapy for 
1695) and Chapela et al. (p. treating patients with CF. 
169 1 ) have examined the evo- 
lutionary relationship between w 
ants and fungi by analyzing the 
fungal ribosomal gene sequen- Resetting the clock 
ces. Both groups find that the Light resets the circadian clock, 
most highly evolved attine ants located in mammals in the supra- 
have a long history of coevolu- chiasmatic nucleus (SCN), pre- 
tion with the fungi. Chapela et sumably by release of excitatory 
al. provide evidence that some amino acids from neurons con- 
of the more primitive ants may nectedtotheretina. Dingetal. (p. 
have repeatedly collected fun- 1713) show that treatments of 
gal symbionts. rat SCN with glutamate (Glu), 

N-methyl-D-aspartate (NMDA), 
or compounds that generate ni- 
tric oxide (NO) produced phase 

A better mouse shifts in the circadian cycle simi- 
Mice carrying inactivated alleles lar to those induced by light. 
of the cystic fibrosis (CF) trans- Antagonists of the NMDA and 
membrane conductance regula- NO synthase pathways blocked 
tor (CFTR) gene have had lim- the effects of Glu. Activation 
ited utility as a model for CF of NMDA receptors by Glu is 
because they die from intestinal the likely primary signaling 
obstructions shortly after birth. event, followed by activation of 
Zhou et al. (p. 1705) corrected NO biosynthesis. 

Activation by reduction 
One of the responses of plant 
and algal chloroplasts to illumi- 
nation is increased synthesis of 
certain photosynthesis-related 
proteins. The increase is regu- 
lated at the level of translation 
of the mRNAs; the mRNAs 
available for translation are 
found complexed with RNA- 
binding proteins. Danon and 
Mayfield (p. 1717) found that 
formation of the complex in the 
alga Chhydomonas is sensitive 
to redox potential. Reduction 
of a regulatory site on the RNA- 
binding protein activates its 
ability to bind psbA mRNA, 
while oxidation inhibits it. This 
type of interaction may provide 
a mechanism by which the re- 
ducing power generated by 
photosynthesis can regulate the 
amount of photosystem protein. 

Parallel pathways 
Binding of growth factors to 
their receptors initiates a com- 
plex series of biochemical reac- 
tions that leads to activation of 
transcription factors. Growth 
factor-dependent activation of 
the guanine nucleotide binding 
protein Ras leads to activation 
of cascades of protein kinases 
that sequentially activate one 
another. Mindenetal. (p. 1719) 
show that activation of Ras 
turns on two such pathways. In 
one, the protein kinases Raf-1 
and MEK and the mitogen-ac- 
tivated protein (MAP) kinases 
called ERKs are sequentially ac- 
tivated; in the other, a kinase 
called MEKK leads to activa- 
tion of a different MAP kinase 
known as JNK. JNK and the 
ERKs participate in activation 
of different transcription fac- 
tors. Thus, activation of these 
pathways may account for some 
of the complex transcriptional 
regulation that is caused by vari- 
ous growth factors. 
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Advanced by a diverse 

range of 8-Base Cutters 
from New England Biolabs 

At New England Biolabs, we are dedicated to 

producing highly-pure restriction enzymes for 
the manipulation and analysis of genomic DNA. 

Our diverse range of 8-base cutters includes 
recombinant Not I, Asc I and Sfi I. And now, 

NEB introduces recombinant Fse I which offers 
both the exceptional purity and unmatched value 

I essential for success in your genomic research. 

kel #588S 100units Pacl #547S 100units 
#\ #588L 500units #547L 500 units 

5' ... G G C C G G'C C...3' "r 5'... T T A A T  T A A  ... 3' 
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X189L 2,500 units X123L 10,000 units 

5' ... G C'G G c c G c...3' 5' GGCCNNNN'NGGCC 3' 

3' ... c G c c G GAc 6 ... 5' 3'..CCGGN,NNNNCCGG..S 

For more information about8-Base Cutters from New England Biolabs 
contact us at 1-8lH-NEB-LABS or via the Internet atinfo@neb.com. 

New England Biolabs Inc. 32 Tozer Road. Beverly. MA 01915 USA 1-800-NEB-LABS Tel. (508) %?7-5054 Fax (508) 921-13M email: info@neb.com 
m New England Biolabs LM., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca,neb.com NEW ENGLAND 

New England Biolah GmbH. Federal Republic of Gennany Tel. 101301 83 30 31 (06196) 3l3l Fax (06196) 83639 email: info@de.neb.com 
New England Biolabs (UK) Ltd. Tel. (08001 31 84 86 (01462) 420616 Fax 101462) 421057 email: info@uk.neb.com 

DISTRIBUTORS: Australia 10751 94-0299; Belgium (08Wll 9815; Brazil (0111 66-3565; Denmark (311 56 20 00; Finland 190) 420-8077; France (1) 3460 24 24; 2D yiam and beyond. .. 
Greece (MI 5226541; Hong Kong 649-9988; India (542) 311473; Israel (031 5351205; Italy (02) 38103171; Japan (031 3272-0671; Korea (02) 5560311; Mexico (5) 519-3463; 
Netherlands lb33195 W 94; New-Zealand (091 418-3039; Norway 22 22 04 ll; Singapore 4457927; Sweden (081 7 3 4 8 3 ~ ~  Switzerland (061) M 4 7  13; Taiwan (02) 8802913 
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Incubate, filter, precipiie, immohlize, harvest - - - 

and detect diredy in the MultiScreen ossoy 
pbte. Compared to conventional mehds, its 
96 discrete filter tubes reduce reagent woge by 
50-90'36, and m d i i  waste by >%%. 
Compaiibilfi with direci microplate xintillotion 
counters dmmatically improves throughpvt. 

Muhisueenhondleswmsoy 
I t s p a t e n t e d d l ( l j n ( ~ f ~ ~ ~  
r d i ,  mrdtiQle incvbotiens. To 
r~supematont, jvstaPphl 
~cmtowmhorguantitofnrely 
collect filtrate, Easily tmnsfer filters 
dbedy into viek fw mdiodetection. 

Whether you're doing receptor bmdmg, 
second messenger studies, cell culture 
and proliferation or immunaaaays, 
MultiSaeen has been proven 
faster, umpler, and m e  efficient. 

let Midipore's Mniil Wee help 
you choose the optimum membmne 
M fiber for your my-gloss fiber, 
cellulosic or charged membranes, 
Immobiiwseries, low-binding 
Dumpore" and more. 

or h h e  campbe +a@ mmp a & -US ondComdg: 1-800-645-5476 =Japan: (03) 374-9111 ~Eumpsan in Patis, fox: 33.1.30.12.71.83 
htkqmt Lob CatOloQle: oaes URL menu, type: ~ / / m m . m i l ~ m  



SIGMA ANNOUNCES 4 NEW WAYS TO HELP YOU GROW. 

INTRODUCING OUR SERUM-FREE, SPECIALTY MEDIA. 
At Sigma, anticipating your growing needs is Our four new specialty media come with all 
our business. And to prove it, we're introduc- the appropriate supplements to form your 
ing four new serum-free and serum-reduced complete growth medium. So throw away 
medium kits to the industry's most complete your "shopping list" of medium supplements. 
product line: These kits also offer flexibility - you can add, 

, . Keratinocyte Kit - Pbduct No. mK withhold, or substitute growth ~ ; ~ ~ l e m e n t s  
as necessary. And they're cell type-specific, 

2* Medium Kit - Product No. FMK practical and convenient. So, if you're looking 
3. Melanocyte Medium Kit - Product NO. MMK 1 for additional growth opportunities, look to 
4. Endothelial Medium fit - &,,duct NO. EMK 1 Sigma's four new serum-free medium kits. 

(contains 2% se- in complete me&um). YOU can count on US for the best in cell culture. 

Where Science and Service Come Together. 

Call collect: 3 14-771 -5750, 
800325-30 10, 
or contact your local Sigma office. 

AUSTRALIA AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMANY HUNGARY INDIA ITALY 
JAPAN MEXICO NETHERLANDS SOUTH KOREA SPAIN SWITZER1,AND UNITED KINGDOM UNITED STATES 

A Sigma-Aldrich Company 
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The Logid 
ghohtim 

Fbu& a logical approach to biomolecule pdcation 
Pmenting ihe BioLqic Systea 

e Easy to use. Versatile. Affordable. The new BioLogic System is a logical evolution in biomolecule 

purification. Our user--jiiau& Wiows@ based software features pulldown menus and intuitive 

icons for simpler methods programming and system operation. And simple, concise dialogs allow 

you to work like you think logically. Now you can concentrate on the separation, not the equipment. 

An extended, 1,000 psi pressure limit permits a wider draice of- includmg ion exchange, affinity, 
HIC, hydroxyapatite, size exclusion, and reversed phase. Best of all, the BioLugic System is very ~~. 
Call 1-800-4-BIORAD for information about the BioLagic System, the logical choice for biomolecule purification. 

 if^ science G~o,,,, @(am) a m .  @0242o~-mw ~ i ) - 8 n 1 ) 0 o i  ii @(905) 712-2771 m o i )  ~ ~ ~ 1 8 7 3 .  @(i) 49 so 68% @om ~ ~ B B C O *  @ o z - ~ i m  i 

@ ~ 3 5 3 4 - 7 s s 5 ~ @ ~ ~ @ ~ ~ @ 0 9 ~ 3 3 0 8 9 ~ @ ~ ~ ~ ) ~ ~ ~ ~ ~ ~ ~ @ ( 0 1 ) ~ 1  ~ ~ s ~ @ ~ ~ ( o ) ~ ~ ~ s ~ w ~ @ o ~ - ~ I o ~ ~ ~ ~ @ D B D o I ~ I ~ ~  
Wndows 1s a ka&nm of MuoSdt  Cap. SIG a n u v  



Research Notes from 

Nikon 
New Technique Revolutionizes 
Microscopic Study of Living Cells 

Some of the most significant 
biological research being done 
today involves the study of 
cellular dynamics inside living 
tissue. Using the Nikon 
RCM-8000 realtime confocal 
microscope and a special water 
immersion objective developed 
by Nikon, scientists are observ- 
ing phenomena never before 
seen by the human eye. These 
include changes in calcium 
concentration during cell 
contractions, protein sub-unit 
transport mechanisms in living 
cells, neuronal cell-to-cell 
interactions and communica- 
tions, and early developmental 
structures in living embryos. 

Scientists have found that many 
of the optical microscopy techniques 
currently available are not well suited 
for the study of cellular dynamics 
inside living tissue. 

Working with thinly cut sections 
of fixed tissue placed up against the 
cover glass, researchers are able to 
produce superb images using tech- 
niques such as confocal microscopy, 
DIC and epi-fluorescence. The 
problem arises when they try to study 
living cells in vivo or in vitro surround- 
ed by physiological solution. 

In the past, researchers have 
tried to achieve higher resolution 
by using plan apochromat or fluor 
high numerical aperture (NA) oil 
immersion objectives. This technique 

works well when the details or events 
being studied are no more than 15pm 
below the cover glass, but cannot be 
used when the area of interest is 
100pm to 200pm deep. 

Spherical aberration 
is a problem 

The problem is the different 
indexes of refraction of the oil and 
glass (1.515) and the aqueous physi- 
ological solution (1.33). The light rays 
are bent toward the higher refractive 
index at the glass interface, causing 
severe spherical aberration. This is 
seen as a loss of intensity and con- 
trast, inability to collect and resolve 
small spatial frequencies and 
re.duced accuracy of reproduction - 
all in direct proportion to how deep 
beneath the cover glass the area of 
interest lies. 

Spherical aberration is 
especially troublesome in confocal 
imaging, a technique which is normally 
used to achieve increased resolution 
and narrow depth of field while 
eliminating out-of-focus light. In 
confocal systems, the illuminating pin- 
hole is imaged on the specimen and 
a moving mirror mechanism scans 
the specimen in a raster pattern. The 
light emitted from the specimen is 
rescanned by the same mechanism 
and reimaged through the pinhole. 
Since only the light that passes back 
through the pinhole is imaged, all 
out-of-focus light is eliminated. 

When scanning deep within a 
specimen using an oil immersion 
objective, spherical aberration can 
become so extreme that much of the 

light coming back from the specimen 
is out of focus and unable to return 
through the pinhole. 

Water immersion is 
the solution 

This problem can be solved 
through the use of a water immersion 
objective. The refractive index of 
water closely matches that of both 
physiological solution and living cells, 
so that the effect of spherical aberra- 
tion is.dramatically reduced when 
looking deep within a specimen. 
Water also offers practical advantages 
because it will not fluoresce or conta- 
minate physiological solution, and is 
easy to clean up. 

Nikon has successfully produced 
a highly corrected water immersion 
60x CFN plan apochromat objective 
with a 1.2 NA and a 220pm working 
distance. It has a correction collar 
that accommodates for cover glasses 
from 0.15mm to 0.18mm thick. This 
unique objective not only virtually 
eliminates spherical aberration, but is 
also chromatically corrected with high 
transmission in the near ultraviolet 
through the red spectrum, making it 
useful for confocal, fluorescence and 
DIC microscopy. 

For more information on this 
exciting new technique, call Nikon 
at (51 6) 547-8567, fax us at 
(51 6) 547-0306, or contact us on the 
Internet at nikonbio@aol.com. 

Nikon Inc., lnstrument Group 
Biomedical lnstrument Department 

1300 Walt Whitman Road 
Melville, NY 1 1747 
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LVMH ESSY + LOU ENCE PRIZE 

CALL FOR SUBMISSIONS 

Each year, the L VM H MO E NESSY + LOUIS VUITTON Gro 
chosen from all over the r the impact of their discoveri 
The theme of the 7995 

MATTER'' 
nters and Coniunctions 

While light has been, a d of exploring the structure rstanding the 
properties of matter, th utter can also create, t ra  d animate both light 
and matter. 

It is these diverse aspects of ction between 11 ake the theme of the 1995 
LVMH Sciencefor Art Prize. Thus, works in the following scientific fields are particularly relevant: 
mathematics, physics, chemistry, physicochemistry and biology, along with all simulation techniques, 
analytical tools or processes related to these phenomena. 
Priority will be given to reports that deal with both theoretical and experimental/applied aspects. 

The Science Prize, wor th  700,000 FF (about US$ 79,0001, will be awarded to the work that'oDens the 
widest scope of study to d ~ commercial interest. 

1989 Pierre-Gilles de 
Jerzy DOBRO WOLSKI, 
Sueo KA WA BA TA, Kyo 

1990 Hans KUHN, Max Pla 
Werner OSTERTA G, 

199 7 Semir ZEKI, Universj 

7992 Rkhard AXEL & University & Harvard Me 

PRlX D'HONNEUR: in 1992 Jean-Pierre CHANGEUX & Shosaku NUMA, in 1993 Walte RING and 
HUMAN FRONTIER SCIENCE PROGRAM, in 1994 Michel LACLOTTE. 

deadline for submitting an application is January 27, 79 
Guidelines for application may be obtained from : 

LVMH MOET HENNESSY + LOUIS VUITTON LVMH JAPON K.K. 
LVMH Inc. science pour Part science pour l'art 
science pour l'art Direction du D6veloppement mitomo Hanzomon Building 
Two Park Avenue, Suite Hayabusa-cho, Chiyoda-ku 
NEW YORK, NY 10016 - 30 avenue Hoche 

75008 PARIS - FRANCE 
TOKYO 102 -JAPAN 

Tel : (21 2) 340-7489 Tel : +811(03) 3263-1031 
Fax: (2 12) 340-7620 Fax : +33/(1) 44.13.22.23 Fax: + 811(03) 3234-8561 
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ANNOUNCING JANDEL SIGMAPLOT 2.0 FOR WINDOWS 

u 

The Roof is 
in the Plotting 

JAM 
2?Esfm 

1,000,000,000 Cell 
Worksheet 
Import Ex~zl?l-2-3: 
Quamot dBASE . 
and others Powerful 
tranrfortn language 

Complete Axis 
Control 
Multiple d l  and 
horizontal ares Axir 
break Linear, semi-log, 
log, logit, pmbit, and 
probability axit scales 

Multidimensional 
Nonlinear Curve 
fining 
10 independent variables 
25 parameters Piecake 
umtinuous. multiifunc- 
tional, weighted. and 
B w l e a n ~ o n s  

'Rue WYSIWYG 
for Publication 
Quality Output 
Whatyou see really is 
what you get, so you will 
get the print output you 
want on any Winalms- 
supporred devirP 

JAND6L 610MAPLOT~: POWER AND PUlXlBllltY ##I W M  MOST PREaSe #ors A 

Award-winning Jandel SigmaPllot 2.0 for W-m- the best just got better. 
For over twelve years, scientists have trusted Sigmaplot more than any other *** I , I  I 

technical graphing program to prepare their graphs for publication. Now, new 
version 2.0 gives you contour plots, multi-line texti) custom zooming, automatic 
legends, and more. You can control every detail of your graph to show data the 
way you want. We've made our point. Now let us prove it. 
m R M O R l m C O I C M I I I ( H ( , O R t o O R D I # ~ ~ ~ 2 . 0 P O l l ~  
CUL 1-800-4-JANDPL (1-800-152-08) 

s ~ l o t ~ ~ s  No. 72 rmchtwh No. 73 
SilpMPlot Graph Library, Vohmu Om: Graph templates No. 74 
SipnaSuW": Integrated g r a m ,  stastatinks, image measurrment No. 75 
S-: Intuitive statistical software No. 76 lirhmh, Gamauy (1Z104R6098 0210463llO (FAX). 

Sigm&auP/Image: Image measurement software No. 77 ~ D e P l a a : ~ 2 9 5 8 2 6 ~ 3 6 0 2 5 0 8 8 , ~  

Mocha*: Automated.image analysis software No. 78 
11 453 5588, Canada 519 767 106L 42 1s 05 44, 
05903755 ~ 4 0 & 4 ~ , ~ Y 1 9 0 8 2 3 , J a p a n 3 3 5 9 0 2 3 1 L  

TableCmve" 2D: Automated curve fitting softwarr No. 79 3 5 6 8 9 & , ~ 2 4 2 1 8 5 l , s o ~ t h ~ h i c g .  1 2 6 6 3 ~ , ~ w i a n t a n d  

IhbleCmve- 3D: Automated surface fining software No. 80 41 617 l2 16 16,%~fa27886777,2705 1590,UK0800894982. 
ABcgnf*myand/orproductnamesine~ofrhirrespective 

J--- "4 
PeslkPit". Peak malysii software No. 81 mnpamff. 01994 Jandel Capataa S C I E I T I F I C  S O F T W A I E  

For more informath circle the above madw's sendm number 



Celebr ale 
150 years 

In 1998, the American 
Association for the Advancement 
of Science (AAAS) will celebrate 
the 150th anniversary of its 
founding. A commemorative 
postage stamp would be a fitting 
tribute to the Association's his- 
toric efforts to promote the 
progress of science and engi- 
neerin in the service of 
human 1 ind. 

BUT YOUR HELP IS ESSENTIAL. 
7 

We need leiiers expressing sup- 
port for a AAAS commemoretive 
stamp as dl as *&s for the 
stamp's theme and design. 

The AAAS Commemomlive 
Poskge Stomp Cornminee 
OfficedCommunications 

Room 801 
1333 H Street, NW 

Wd~ngkn,  DC 20005 

Add 
Nothing But - 

Consistency u 
To Cell 
Culture. 

rcdunneS- rior to use? n you need Mil& 
he r  Units with he  hrapfd' - 
b m e  - the lowest 
manhne a v a i b ~ ~ ~ ~  
to 99% recolulery. You won't lose your 
valuable proteins to he membrane, 
and it wort't cause ahtiom in 
win shuck~e and function. The 
units are noncylotaxic - thgc won't 
add anyihing to compromise p u r  
cell c u b .  
dBsd' )hc 9 L-?b 
Millex ,,,,b are su 'b jec., to a battery 
of tests both during and after manu- 
facture, such as 100% integrity testing 
Consistent manufacturing siandards 
and rigorous Q.C. testing are your 
assurance that we'll add nothing to 
your process except consistency. 

,,.,+ore Millex units are now avail- 
able gamma sterilized. They provide 
the same perfomKlnce advantages as 
our traditional unih while eliminating 
conRminants that may adversely 
affect some sensitive dl types. 

ulal 1- \1800645 
5476) for a copy of our new Small- 
Volume Filtration Guide. And don't 
fo to request a copy of the 
1 f3T 4-95 Millipore Catalogue. 

MILLIPORE I Copyight 0 1993 Millipore Corporation. 

z w 
0 
k 

Signalm fluorescant labelling and 
QtycOseprn HPU: odumns allow 
cast4edve, quanMatlve and 
preparative profiling of charged 
and neutral glycam. 

SlgnalTM Fluorescent Labelling 
Signalm is a simple, convenient 
method of fluorescent labelling a 
glycan pool. The technique utilizes 
2-aminobenzamide (24B) in a 
validated, 2 step procedure that 
labels glycans efficiently (>85%) 
and non-selectively at the reducing 
terminus. 

GlycoSep" Hlgh Resolution 
Glycan Proflllng 
GlycoSepTM is an HPLC based kt 
that allows 2 dimensional profiling 
of 24B labelled glycans, providing 
reproducible, quantitative results. 
As no high pH conditions are used, 
structural integrity is assured and 
sample isolation and workup is easy. 

To find out how !Sign9 and G@oSepTll 
can extend your carbohydraterelated 
research, call us today. 

800.722-2597 

Oxford GlycoSystems Inc. Cmss Island 
Plaza. 13333 Brwkville Boulevard, 
~osedale. New York 11422 U.S.A. 
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We've Created A Breakthrough in Our Industry, 

More and more scientists are finding the answer in the image. And now, Kodak is providing that image with greater resolution than ever 
before possible. Introducing the remarkable KODAK Professional DCS 460 Digital Camera. Designed to give you all the power of the highest 
resolution digital camera in the world, combined with the freedom of a compact, SLR-style body. 

Available with either color or monochrome sensors, the DCS 460 Camera instantly captures an amazing 18 MB of information per image. 
That's 3060 x 2036 piuls, providing the ultra-fine details you need for analysis. Right when you need them. With resolution almost 16 times that 
of still video systems. And equivalent to the highest possible scanned resolution of standard KODAK Photo CD Master discs. 

There's special software built in to maximize image data security. An open systems construction allows easy interface with any personal 
computer, with automatic recording on PCMCIA Type I11 removable hard drives. So you can store, share, manage, and output your images as 
easily as you capture them. 

Ultra-high resolution digital imaging is right here. Right now. With the KODAK Professiopal DCS 460 Digital Camera. Call 
1 800 23-KODAK for all the details. About the breakthrough camera that can capture your great moments in science. 

THE SCIENCE BEHIND THE IMAGE 
- > " 

€3 Evtman Kodak Compl"~ 1994 Kodaku a ua&mrk 
Circle No. 61 on Readers' Senrice Card 
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A PCR DETECTION ASSAY 

Universal detection capability is one reason why primer dimers - only the tamet of interest is detected. 

Digene's SHARP SignalTM System hits the mark with Best of all, it's a standardized strip-well microplate 

so many labs. Because the same protocol can detect format that gives both qualitative and quantitative 
a variety of targets, it's cost-effective. It usesm colorimetric results. All considered, Digene's SHARP 

radioactive isotopes, so there are no disposal costs Signal System is one PCR detection assay that's right 

to consider. It's so sensitive, it can detect positive on target. 
PCR specimens that start with as few as 10 input To order your kit or for more information, call 

molecules. Assay results are available in just a few 1-800- DIGENE-1. International inquiries, call 

hours. And, it won't detect PCR artifacts such as 301 -470 - 6500 or fax 301 -680-0696. 

- m - - I m -  

I I - I I m  B D I A G N O S T I C S ,  I N C .  
Digene SHARP SignalSystem Probe/PrimerSets are available to detect HIV, HBV, HCV, CMV, Mtb, and other infectious disease targets. 

For u# only. The Polymerase Chain Reaction (PCR) process is covered by U.S. patents owned by Hoffman-LaRoche. 



TaKaRa LA PCR Kitf, 
The Ultimate mploration of 

the Human Genome 
TaKaRa LA PCR Kit 
(Code No. RRO11) is proven for 
premium performance: Long and 
Accurate PCR with greater fidel- 
ity and higher yields. 

A n p l i o f  " '  
Genomii DNA ? 

hnel W H h d l l l r m l r a  
-2 Mhholaa 16.316, 
h 3  -duster 18516, 
h 4  B g l o b h W  17516, 
h S  B g l o # n W  21516, 
Lanes B g b b h W  22.5b 
Lane7 Hlghwwllwmr - .- 

Available S ~ : & C R  in r t u ~  ~ o n i n g  Kit and 
LA PCR in vZm Mutaaenesis Ki I 

TAKARA SHUU) CO, LTD. 
Biomedical Group 
Otsu, Shiga, Japan 
Tel: +81 775-43-7247 
Fax: +81 775-43-9254 

DISTRIBUTORS for More Information and Orders: 
PanVera Corpontioa (USA and Swth America) 

Tel: 608-233-5050 Fax: 608-233-3007 
Toll Fra: I-(800) 791-1400 

ITC B&kbm@y GmbH (Germany) 
Tel: (06221) 303907 Fax: (06221) 303511 

Ckug Chin Trsding Ca, Ltd. (Taiwan) 
Tel: (02) 331-31 11 Fax: (02) 382-2197 

Pmtefh Tefhaorom Enterprise Cq Ltd. (Taiwan) 
Tel: (02) 381-0554 Fax: (02) 31 1-8524 

POWER PCR prcducts f m  T a w  are sold under l i i n g  arrangements with Roche Mdecular Systems and F. Hoffman -La Roche Ud. and The Perkin-Elmer Corporation. 
P u m  of these products is aaxwnpanied by a l i i  to use them in the Polymerase Chain Reaction (PCR) process in conjunction with an Authorized Thermal Cyder. 
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Use the new high-throughput PiuorImagerm SI to see and quantitate your Simple-to-use fluorescent dyes let you see just nanograms of protein in your. .. 
gels; Mots, TLC and microplates without autoradiography or scintillation. gels. Then you can W e r  those same proteins to membmes - without any- 

' 

There's no film, no cxpomes, and no darkroom processing to slow you . reduction iii k d e r  mobility- for f l u o m  Westan bhtbg, 
dma.YwY @ m s ~ y o u ~ ~ e e d , p l u s p o n @ s o s n r r e m m ~  ; 

yotirdataidoraults-fast. 



Look to us for building blocks 
for anti-viral work 
The capability starts with our basic product line of 
blocked sugars, nucleosides, and a broad range of 
carbohydrates for the life sciences and key intermedi- 
ates for anti-viral R&D. We are also leaders in the pro- 
duction of ultra high purity, low endotoxin sugars for 
use in parenteral nutrition and other critical applica- 

I 
tions, such as tissue culture work. In the life sciences, 
we've got the blocks to build on. I 

PFAllSTlEHL LABORATORIES, IIIC. 
The source for carbohydrate chemistry 
1219 Glen Rock AvenueMlaukegan. IL 60085-0439 
Tel.: 1 -7081623-0370rroll Free: 1-8001383-0126 
FAX:708/623-9173 
57-W 
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Are you analyzing suvvival data 
the havd way? Try our way. 
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F rom the first experiments with electricity to . Oversized 9"x 12" format 

the genetic revolution, scientists around the . Large date blocks with major holidays 

globehavelookedtothePagesofSClENCE Animportantmomentinthehistoryof 
for leading-edge research and scientific news. science highlighted each month 
Now "IENCE announces another publishing Whether you're planning scientific research or 
event: The SCIENCE 1995 Calendar. This full- researching the pelfect for your favorite 
color calendar features: scientist, you'll want to have your own copy of . 12 full-color mini-poster SCIENCE covers the 1995 SCIENCE Calendar! 

Science is pleased to announce that Majors Scientific Books Majors Scientific Books Majors Scientific Books 
the 1995 calendar is now available Dallas Atlanta Houston 
through Majors Bookstores. To order, 21 37 Butler Street 141 North Avenue. NE 7205 Fannin 
just contact one of the stores listed or Dallas, TX 75235 Atlanta. GA 30308 Houston. TX 77030 
contact SCIENCE by filling out the (214) 631-4478 (404) 873-3229 (7 1 3) 799-9922 
coupon below. 1 -(800) 435-3378 1 -(800) 23 1 -3229 1 -(800) 221 -9697 

Fax: (2 1 4) 630-04 1 0 Fax: (404) 888-9427 Fax: (7 13) 799-1 522 

.---------------------------------------------------------------------------------------------------------------------------------- 
I want to show my support for SCIENCE. Please send me - copies Payment Information 
of the 1995 SCIENCE Calendar, for $12.50 (AAAS Member price $1 1.50). US dollar check VISA Master Card AmEx 
I have endosed a check for the amount of the calendar (plus. shipping Important: All payments must be made in US dollars. $25 minimum order for 
charges for non-US orders). I understand my order IS refundable rf I am not dl orders, Make check + to Put$&ns, Inc. 
completely satisfied. 

Shipping Address (please print) Credit card number &piration date 
Signature 

Name 
(last name) (first name) Send orders to. Attn: Comne Hams. AAAS Science Publications, Inc. 

Address 1333 H St., NW, Washington, DC 20005 
(202) 326-6527 FAX (202) 682-081 6 

City/State/Postal Code Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Please allow 4-6 weeks for delivery. Prices and shi ping charges subject DC Sales Tax . . . . . . . . . . . . . . . . . . . . . . .  
to change without notice. Calendars returned must ge in salable condition. 
Wash.. DC residents please add sales tax. Outside the US: 

Add $3.50 per Calendar air delivery . . . . .  
Total Enclosed . . . . . . . . . . . . . . . . . . . .  SC~ENCE 



Access Apop tosis. 

ApoptosQ in M a y  post-weaning rat mammary 
gland (ApopTag" Control Slide), Apoptag'" 
Peroxidase Kit and methyl green (X400) 

S( m 
UQF 

AntKas (clone C W )  labeling of unstimulated 
human peripheral blood lymph&ytes, flow 
cytometw vs. an isotypematched control 
monoclonal antibody 

I - 
a. Developmental cell deletion in remodeling of b. Apoptosb of human Peripherai blood 

mouse forelimb bud ( W a y  embryo),   pop lag"' lymphocytes in vitro;  pipl lag" fluorescein Kit 
Peroxidacre Kit and methyl green (X200)' (yellow) and propidium iodide (red) (X400)' 

At Oncor, one of our missions is to help life scientists unlock the secrets of programmed cell death. 
Beginning with our breakthrough ApopTagTM In Situ Apoptosis Detection Kit, our line of innovative 
products for apoptosis research has now grown to include: 

ApopTag" In Situ Apoptosis Detection Kit Our popular ApopTag'" Detection Kit, in peroxidase 
and fluorescein versions, shows apoptotic cells in the context of the 
surrounding tissue. Able to detect individual apoptotic cells, easy-to-use 
ApopTagT" provides more information than DNA ladder analysis. 

ApopTagTM Control Slides Available in packs of five, these new, 
positive control slides are valuable for reference and procedural 
troubleshooting. 

Antibodies for Apoptosis Research The cell surface Fas antigen 
can mediate apoptosis. Our new monoclonal antibodies include 
Anti-Human Fas CH-11, UB2 and FITC-labeled UB2. 

To learn more, call us.  And investigate apoptosis with Oncor on your side. 

209 Peny Parkway 1-800-77-ONCOR 
For Research Use Only. Not for use in diagnostic procedures. ApopTagTM is a trademark of Onmr, Inc. Gaithersburg, 301-963-3500 
Yonehara, S., et al, (1989) 1. Exp. Med. 169:1747-1756. MD 20877 Fax: 301-926-6129 
JFR Kerr, J Searle, BV Harmon & CJ Bishop, in: Potten, CS (ed) (1987) Perspectives in mammalian eoll death. 
Oxford U. Press, pp. 93-128. Z Zakei D Quaglino, T Latham & R Lockahin, (1993) FASEB Jouml; 7:470478; and manuscripts submitted. 
X Li, W James, F 'Raganos & Z Darzynkiewia, (1993) manuscript submitted 
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That shouldgive you plenty of tme t o  review and analyze your report before submitting it. 
It should also leave you with a great deal more time to  devote t o  the 

creative aspects ofthe discovery and development process. 

S tructure-activity relationship tables are such a key step Just how good is the ISIS SAR Table? According to 
in identifying and refining promising compounds, yet Dr. Kevin Haraki of American Cyanamid Company: 
the process of creating them has always been time- "ISIS SAR Table is thefirst application that really 

consuming and labor-intensive. But now the ISIS SAR combines structures and data in a single spreadsheet 
Table application from MDL Information Systems, Inc., 
actually reduces SAR Table creation to a simple two-step that can be manipulated It is an elegant methodfor 

process carried out on your desktop computer running organizing structures and related data that allows 

Macintosh or Windows. researchers t o  visually examine related structures and 
data in close proximity, heking the researcher t o  

A part of MDL's ISIS family of chemical information discover trends in the data." 
management solutions, ISIS SAR Table combines the best 

To  discuss your requirements, or to place your order, call or 
features of two top-.notch applications-the information 
integration expertise of ISIS/Base and the spreadsheet 

FAX today. Tel: (800) 635-0064 FAX: (510) 483-4738 

expertise of Microsoft Excel-to bring you a spreadsheet 
especially suited for scientists. 

ISIS and MDL are trademark of MDL Information Systems, Inc. All other 

MDL 
Information Systems, Znc. 

products are trademark or registered trademark of their respective holders. 14600 Catalina Street San Leandro California 94577 
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Actual Screen Save from a Macintosh llvx of 
H-ras P21 Protein Complex. B~t id~ng site for Guanos~lie 
Trtphospliate Magnesiutii sho~vn  ti Van der Waals dots. 

Repotted by E.F. Pal et ,?I. Embo J.. 9. 2351 (1990) 

Atomic Bonds: GTPlMG in cpk  pk: water molecules in green 0(:189. Y*, 24 - 7 llllPIt V m  ((.? -.* 

Display Anah/ze Print 
MACROMOLECULES ON THE MACINTOSH 

Introducing MacImdad, the macro- 
molecular modeling software for the 
Macintosh. 

View all crystal structures in the 
Brookhaven Protein Data Bank (PDB). 
Instantly read in any three-dimensional 
structure - access a 13,000 atom pro- 
tein in less than two seconds - complete 
with bonded structure, definitions of 
secondary structure, ligands and prosthetic 
groups. Or, design your own peptide, 
protein, nucleic acid or organic molecule. 

Display biologically relevant portions 
of proteins and nucleic acids showing 
folds, bonds, space filling atoms, Van 
der Waals' dot surfaces, and hydrogen 
bonds. Rotate, translate, zoom even 
large macromolecules, and view mole- 
cules in mono or stereo. Super-impose 
and compare macromolecules; analyze 
structural connections. Create animated 
graphcs with a single click of the mouse. 

Print your drawing directly to any 
Postscript" printer. Enhance your draw- 

ing in any graphics software to produce 
attention-grabbing figures, line graph- 
ics, or color slides for presentations and 
publications. 

For additional information and to 
receive a FREE demonstration disk, call 
1-800-229-7382 today 

Molecular Applications Group 445 Sherman Avenue. Suite T, Palo Aho. CA 94306 USA Phone: 415-473-333 U.S. Fax 415-473-17s 
L b c l h l h h ~ m b m * L ~ L D h n ~ d W C n p a , I r r ~ h a ~ ~ d ~ ~ h U r r W h a ~ h h a d ~ W d a s U a p  
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ryotech La 
I ,  c . L A ni 7/;n A 

Cryopresetved Mouse Embryos 
TmnsgenIcs: Pmuclear stage and ES cell chi- 
Research & ToxlcoIogy= t-cell, 26811 and &.cell stages 

*7xieity Tcrtlng 
kdismbles  

opment . Endotoxin 
Ls m Motilitpr 

A 

e Rodent Bloapeclmenr 

Mormce Embryo 
Culture 

rn Media 
@;ps 

X-, $7, a --<gge2&d",j,,gra is;a*.+ " Y u .  = '  

_&?*?? --r "4 #, -"A-.F-%, x-li ;; S 
, .. - *-*- %" : --: ,*"-* 

ES Gel/ OuaI1~ied FBS 
O w l  % Oelatln in Water 
ES Cell Cryopreservatidn 

p ~ r a n d  Central Avenue . Lavallette, N. 



N o  Words 
About Our 

New Express" 
Tissue Culture 

Filters: 
Fast. Free: 
- 
'Call for a free sample 

re- ,' 

I We'll Help You Build 
A New Lab I 

I Let the free Science product informa- 
tion service put you in touch with the ven- 
dors whose products you will need. I 

I Simply write us a letter stating the 
specifics about your proposed lab and the 
instruments and supplies you need. We will 
do the rest. Write to: I 

I SCIENtE Magazine 
I New Lab ~ e ~ c e  De~artment. Rm. 830. 1 

1333 H Street, N.W., lhOob*HbWydwm I Washington, oc 200i5 SCIENCE I 
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' PIER iIGNAL TRAN 

Sensitive, tolorim !trig kinase 
assays that let YOU thoose your 
substrate . . . Stiente Fiction? 

Introducing Pierce Colorimetric Protein Kinase Assay Kits-the only Pierce colu. metric assay kits give you all the sensitivity you need and 
safe, sensitive, fast and easy alternatives to radioactive kinase assays. great flexib ' ty in substrate use, while avoiding the hassles and hazards 
Choose from complete, easy-to-use colorimetric kits for Protein of working .ith radioactivity, And the kits are so fast and easy to use. 
Kinase C, Protein Kinase A and Protein Tyrosine Kinase. you can prc; .:ss 48 samples under 2 hours! 

Get the fads. Call today for your free 20-pa! 3 technical brochure 
on Pierce's comprehensive Ihe  of colorimett' : nrotein kinase 
assay kits and accessory produds. 1.800.8.1?€---1 

To rider b he U.S.k Pierce 3747 n. ... . P.0.k W Rockford, 1161105 . klepke: 800.874.3723 .842.5007 . Internet Ernail Addrerr: Pierce(hen@mtimail.tom 
E m  Ofke: Pierce Europe BY . Box 1512 -3260 M Oud hiedonil - The Wetherlank Wephone: 118U.WZ77 MX: 1.16U. 
Em- M d n i  Denmark 44948822 It07 025097220 ionmy United Kingdom 0244382525 
Austria 018891819 France 070038855 Hol and 0206ll3133 or Spain 
Belgium 036465511 

Sweden 087460035 
Germany 022496850 076795795 Swihedand 

w 
O& Emope d he U.S.. mtad Pirm U.S. for yam kcol PS#te h i .  fl5.968.0747 HU: PS.Pq8.6~8 

-qWQ 
o Perstorp Biotet Compony- 

0 &mkd +, 1994. 

: - . . -  . 



Biodiversity and Landscapes 
A Paradox of Humanity 
Ke Chung Kim and Robert D. Weaver, Editors 
Concerned with the paradox that humanity depends on 
biodiversity and landscape systems for its survival, yet, 
places these natural systems at risk through overuse. 
1994 443 pp. 41789-9 Hardback $69.95 

The Biology of the Southern Ocean 
George A. Knox 
The first comprehensive, single-author synthesis of the 
current state of knowledge of the biota of one of the world's 
most important oceans. Following a description of the 
physico-chemical environment, plants, microbes and 
animals are considered in a logical sequence. 
Studies in PoZar Researcb 
1994 458 pp. 32211-1 Hardback $130.00 

The Seismicity of Egypt, Arabia and 
the Red Sea: A Historical Review 
N. N. Ambraseys, C. l? Melville, 
and R. D. Adams 
A catalog of earthquakes that have occurred in Egypt, Arabia, 
the Red Sea region, and the surrounding areas of Libjra, Sudan, 
and Ethiopia from the earliest times (184 BC) to the present day. 
1994 c. 320 pp. 39120-2 Hardback $94.95 

Colobine Monkeys 
Their Ecology, Behaviour and Evolution 
Glyn Davies and John Oates, Editors 
Shows how the special features of colobine anatomy inter- 
acted with a range of ecosystems to produce the distinctive 
species of today. The book discusses parallels with other 
mammalian groups. 
1994 430 pp. 33153-6 Hardback $79.95 

Viruses and Cancer 
A. C. Minson, J. C. Neil, and 
M .  A. McCrae, Editors 
Reviews the current knowledge of oncogenic viruses, their 
mechanism of action and the prospect for vaccination or ther- 
apy. Though the emphasis is on human viruses, the impact of 
animal studies is recognized by the inclusion of five chapters 
on oncogenic viruses of animals. 
Society for General Microbiology Symposium 51 
1994 321 pp. 45472-7 Hardback $1 10.00 

Enzyme Kinetics 
From Diastase to Multi-enzyme Systems 
Arthur R. Schulz 
This textbook for advanced courses in enzyme chemistry 
and enzyme kinetics covers the field of steady-state enzyme 
kinetics from the basic principles inherent in the Henri 
equation to the expressions that describe the control 
of multi-enzyme pathways. 
1994 272 pp. 44500-0 Hardback $59.95 

44950-2 Paperback $29.95 

Introduction to Geomagnetically 
Trapped Radiation 
Martin Walt 
An introductory textbook on the physical processes occurring 
in the Earth's radiation belts with equations describing the 
motion of energetic ions and concepts such as magnetic 
field representations, presented in a detailed and 
accessible manner. 
Cambridge Atmospheric and Space Science Series 11 
1994 188pp. 43143-3 Hardback $49.95 

Engineering Design 
A Synthesis of Views 
Clive L. Dym 
As a central activity in engineering, design is both a creative 
process not easily defined and a thought process that can, 
with increasing success, be externalized, articulated, and 
modeled. This study aims to provide an operational definition 
as well as an explication of design as a scientific discipline. 
1994 223 pp. 44224-9 Hardback $49.95 

47760-3 Paperback $19.95 

The Differences Between the Sexes 
R. V: Short and E. Balaban, Editors 
How and why differences in appearance and behavior have 
developed and what the nature and extent of the differences 
are between male and female is the focus of this survey of 
the latest molecular, genetic, hormonal, anatomical, and 
behavioral data in a wide range of species. 
1994 496 pp. 4441 1-X Hardback $100.00 

44878-6 Paperback $29.95 

Now in paperback.. . 
The Uses of Life 
A History of Biotechnology 
Robert Bud 
Exploring the rich and surprisingly overlooked complex 
of prophesies, industrial and scientific development and 
government programs, thb book sheds new light on the 
expectations now held for biotechnology in a world-wide 
view spanning America, Europe and Japan. 
1994 320pp. 47699-2 Paperback $19.95 

Indoor Air Pollution 
Problems and Priorities 
G. B. Leslie and E W. Lunau, Editors 
Addressing the problems arising from pollutants that all 
too commonly contaminate the indoor environment, each 
chapter of this account of health risks covers exposure 
levels, sources of pollution, and routes of uptake, health 
effects, control measures, and regulatory guidelines. 
1994 340 pp. 47794-8 Paperback $29.95 

New edition.. . 
Invention and Evolution 
Design in Nature and Engineering 
Second Edition 
Michael French 
An introduction to design for function using many examples 
of manufactured artifacts and living organisms to demonstrate 
common themes and fundamental principles. The updated 
edition includes more examples and a new chapter with 
actual design case studies. 
1994 381 pp. 46911-2 Paperback $29.95 

Available in bookstores or from 

40 West 20th Street, New York, NY 10011-4211 
Call toll-free 800-872-7423 
MasterCardlVlSA accepted. Prices subject to change. 
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